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DETAILED ACTION 

1 . This Office Action is responsive to Applicant's Request for Continued Examination filed 
1 1/21/2007. Applicant has currently canceled claims 9 and 75, added new claims 77-82, and 
amended claims 1, 27, 44, 57, 72 and 76. 

2. Claims 1, 2, and 4-8, 10-74, 76-82 are pending. 

3. Claims 1, 27, 44, 57 and 72 are independent claims. 

Claim Rejections - 35 USC §102 

The text of those sections of Title 35, U.S. Code not included in this action can be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 10-11, 13-19, 23, 25-26, 44, 48-49, 52-54, 56-57, 60, 69-73 are rejected under 
35 U.S.C. 102(e) as anticipated by Athreya et al. (US Pub. No. 2002/0027906) or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Athreya et al. (US Pub. No. 2002/0027906) 
in view of Boom et al. (U.S. Pub. No. 2004/0073716, hereinafter Boom). 

Regarding claim 1, Athreya teaches a shared input/output (I/O) fabric within a 
load/store domain (note Figures. 2A, 3A, 5, and similarly in other Figures), comprising: a 
plurality of root complexes (e.g. Customer Networks 52, 54, 56 and associated circuitry - 
Fig. 2A, or networks 74, 76, 78 and associated circuitry - Fig. 3A, or similarly in other 
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Figures); a shared I/O switch (Tagging Unit 86, or Tagging Unit 86 and associated 
circuitry such as Switch 88) coupled to said plurality of root complexes; and a shared I/O 
controller (e.g. Switch 88 or Router 90 in Fig. 3, or Switch 132 in Fig. 5) configured to be 
shared by the at least two of said root complexes (note that Switch 88, Router 90 or 
Switch 132 being shared by Customers 52, 54, and 56), coupled to said shared I/O 
switch; wherein said shared I/O switch receives packets from each of said plurality of 
root complexes, places root complex identification (VLAN ID) within said packets for 
use by said shared I/O controller, and transmits said packets with said root complex 
identification to said shared I/O controller for processing (Fig. 3B and paragraph [0040]). 
Athreya further teaches said root complexes do not include a dedicated network interface 
controller (note that the use of a network interface controller is not disclosed anywhere in 
the reference, i.e. each of the root complex (Customers 52, 54, 56) does not include an 
internal or integrated network interface controller within itself). 

However, for clarification, the Examiner further cited reference Boom et al. (U.S. 
Pub. No. 2004/0073716) for the teaching that a root complex does not have to include an 
integrated network interface controller. Boom teaches a root complex needs not have a 
network interface controller (NIC 320) integrated within itself (Fig. 4), since NIC 320 is a 
stand alone network interface card which can be connected to the root complex (Fig. 4). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to not include a network interface controller integrated within the root complex 
as taught by Boom in the system of Athreya to allow the user to flexibly connect the 
stand alone network interface card to any device or system as desired. 



Application/Control Number: 10/757,713 Page 4 

Art Unit: 2111 

Regarding claim 10, Athreya further teaches each of said plurality of root 
complexes comprise at least one port (logical interface port) for coupling to said shared 
I/O switch (networks 74, 76 and 78 are associated with different input WAN logical port 
interfaces for the unit 86, Fig. 3A and paragraph [0040]). 

Regarding claim 11, Athreya further teaches said port conforms to a serial 
load/store architecture (e.g. interface port which receives 802.3 frame, Figs. 2A and 2B). 

Regarding claim 13, Athreya further teaches said shared I/O switch comprises a 
plurality of ports (e.g. unit 86 comprises a plurality of interface ports associated with 
different networks 74, 76, and 78, paragraph [0040]). 

Regarding claim 14, Athreya further teaches each of said plurality of root 
complexes is coupled to at least one of said plurality of ports to allow communication 
there between (e.g. unit 86 comprises a plurality of interface ports associated with 
different networks 74, 76, and 78, paragraph [0040]). 

Regarding claim 15, Athreya further teaches said shared I/O switch receives a 
packet (e.g. 802.3 frame in Fig. 2B or unbridged striped frame in Fig. 3B) from one of 
said plurality of root complexes, it identifies which of said one of said plurality of root 
complexes transmitted said packet based on a port within said shared I/O switch coupled 
to said one of said plurality of root complexes (identifying based on the port from which 
the packet is transmitted, Figs. 2B, 3B, and paragraphs [0038-0040]). 

Regarding claim 16, Athreya further teaches the port is associated with a bus 
hierarchy within the load/store domain (note the links at the port interface in Figs. 2 A, 
3A). 
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Regarding claim 17, Athreya further teaches said shared I/O switch places said 
root complex identification (VLAN ID) in said packet based upon said port (Fig. 3B and 
paragraph [0040]). 

Regarding claim 18, Athreya further teaches said shared I/O switch associates 
said one of said plurality of root complexes that transmitted said packet with said one of 
said plurality of root complexes based on a PCI bus hierarchy (based on the port interface 
connected to PCI bus 158) within said shared I/O switch (Fig. 10). 

Regarding claim 19, Athreya further teaches the association by said shared I/O 
switch utilizes a lookup table (VLAN tabic, paragraphs [0039-0040]). 

Regarding claim 23, Athreya further teaches said shared I/O controller further 
comprises a bus interface for determining which of said plurality of root complexes is 
identified within said packets (e.g. Figs. 2 A, 2B and paragraphs [0038-0040]). 

Regarding claim 25, Athreya further teaches wherein a bus interface within said 
shared I/O controller places said root complex identification (VLAN ID) within packets 
destined for said plurality of root complexes to allow said shared I/O switch to transmit 
said packets to an appropriate one of said plurality of root complexes (e.g. Figs. 2A, 2B 
and paragraphs [0038-0040]). 

Regarding claim 26, Athreya further teaches said root complex identification 
comprises a plurality of bits which are inserted within said packets between said shared 
I/O switch and said shared I/O controller (e.g. note Fig. 3B wherein VLAN ID = 20). 

Regarding claim 44, Athreya teaches an apparatus for associating packets in a 
load/store serial communication fabric (e.g. note Figures 2A, 3A, 5, and similarly in other 
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Figures) with root complexes (e.g. networks 74, 76, 78 in Fig. 3) to allow the root 
complexes to share an input/output (I/O) endpoint (e.g. Switch 88 or Router 90 in Fig. 3, 
or Switch 132 in Fig. 5), the apparatus comprising: a shared I/O switch, coupled to each 
of the root complexes, said shared I/O switch (Tagging Unit 86, or Tagging Unit 86 and 
associated circuitry such as Switch 88) having routing control (VLAN table and 
associated circuitry) to associate the packets from each of the root complexes with the 
root complex they originate from by incorporating a field within the packets (VLAN ID, 
paragraph [0040]); and a link between said shared I/O switch and the input/output (I/O) 
endpoint (note the link in Figs 2A, 3A), wherein said link allows the packets to be 
transferred from said shared I/O switch to the input/output (I/O) endpoint with said field; 
wherein the input/output (I/O) endpoint associates the packets with their associated root 
complexes by examining said field (paragraph [e.g. Fig. 3B and paragraph [0040], or 
Figs. 5-7 and paragraph [0045]). Athreya further teaches said root complexes do not 
include a dedicated network interface controller (note that the use of a network interface 
controller is not disclosed anywhere in the reference, i.e. each of the root complex 
(Customers 52, 54, 56) does not include an internal or integrated network interface 
controller within itself) and are configured to share said endpoints (Figs. 2A, 3A, 5). 

However, for clarification, the Examiner further cited reference Boom et al. (U.S. 
Pub. No. 2004/0073716) for the teaching that a root complex does not have to include an 
integrated network interface controller. Boom teaches a root complex needs not have a 
network interface controller (NIC 320) integrated within itself (Fig. 4), since NIC 320 is a 
stand alone network interface card which can be connected to the root complex (Fig. 4). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to not include a network interface controller integrated within the root complex 
as taught by Boom in the system of Athreya to allow the user to flexibly connect the 
stand alone network interface card to any device or system as desired. 

Regarding claim 48, Athreya further teaches the root complexes comprises 
processing complexes (networks 74, 76, 78 - Fig. 3, are processing complexes since they 
at least can process data received and data to be sent out). 

Regarding claim 49, Athreya further teaches the input/output (I/O) endpoint 
comprises a shared network interface controller (e.g. shared switch 132 in Fig. 5 wherein 
switch 132 can send data to different networks 134 or 136 depending upon the VLAN 
ID). 

Regarding claim 52, Athreya further teaches said shared I/O switch comprises: a 
plurality of ports (interface ports at the switch, note Fig. 2A, 3A, or 5) for connecting said 
shared I/O switch to the root complexes and to the input/output (I/O) endpoint, wherein at 
least one of the plurality of ports is associated with each of the root complexes, and at 
least one of the plurality of ports is associated with the input/output (I/O) endpoint; and 
said routing control, coupled to said plurality of ports, wherein said routing control is 
aware of which of said plurality of ports is associated with which of the root complexes 
(paragraph [0040]). 

Regarding claim 53, Athreya further teaches said routing control comprises a 
table lookup (VLAN table) that associates each of the plurality of ports with the root 
complexes (e.g. Fig. 2B and paragraph [0039]). 
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Regarding claim 54, Athreya further teaches said field includes information from 
a table lookup (VLAN table) to associate the packets with their root complexes (e.g. Fig. 
2B and paragraph [0039]). 

Regarding claim 56, Athreya further teaches the input/output (I/O) endpoint 
contains packets from more than one of the root complexes at the same time ([paragraph 
[0041-0043]). 

Regarding claim 57, Athreya teaches a method for associating packets, within a 
serial load/store fabric (note Figures. 2A, 3A, 5, and similarly in other Figures), from a 
plurality of root complexes (e.g. networks 74, 76, 78 in Fig. 3) with their originating root 
complex, to allow the plurality of root complexes to share an I/O endpoint (e.g. Switch 88 
or Router 90 in Fig. 3, or Switch 132 in Fig. 5), the method comprising: providing a first 
link between the plurality of root complexes and a switch (Tagging Unit 86, or Tagging 
Unit 86 and associated circuitry such as Switch 88), the packets in the first link unaware 
that the root complexes are sharing the I/O endpoint; within the switch, embedding a 
header in the packets to associate the packets with their originating root complex (VLAN 
ID); providing a second link between the switch and the I/O endpoint, the second link 
capable of communicating the packets with the embedded header between the switch and 
the I/O endpoint; and at the I/O endpoint, examining the packets with the embedded 
header to allow the I/O endpoint to associate each of the packets with their originating 
root complex (e.g. Fig. 3B and paragraph [0040], or Figs. 5-7 and paragraph [0045], also 
note the links as shown in the Figures). Athreya further teaches said root complexes do 
not include a dedicated network interface controller (note that the use of a network 
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interface controller is not disclosed anywhere in the reference, i.e. each of the root 
complex (Customers 52, 54, 56) does not include an internal or integrated network 
interface controller within itself) and are configured to share said endpoints (Figs. 2A, 
3A, 5). 

However, for clarification, the Examiner further cited reference Boom et al. (U.S. 
Pub. No. 2004/0073716) for the teaching that a root complex does not have to include an 
integrated network interface controller. Boom teaches a root complex needs not have a 
network interface controller (NIC 320) integrated within itself (Fig. 4), since NIC 320 is a 
stand alone network interface card which can be connected to the root complex (Fig. 4). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to not include a network interface controller integrated within the root complex 
as taught by Boom in the system of Athreya to allow the user to flexibly connect the 
stand alone network interface card to any device or system as desired. 

Regarding claim 60, Athreya further teaches a first one of the root complexes 
comprises a processing complex (networks 74, 76, 78 in Fig. 3). 

Regarding claim 69, Athreya further teaches said step of embedding comprises: 
determining which port within the switch a packet is received from; associating the 
packet with that port; and assigning a header number (VLAN ID) to the packet 
associating the packet with a bus hierarchy for the port which received the packet (e.g. 
paragraph [0040])). 
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Regarding claim 70, Athreya further teaches said step of associating the packet 
comprises: performing a table lookup from a table (VLAN Table) which correlates that 
port with its associated root complex (e.g. Fig. 2B and paragraph [0039]). 

Regarding claim 71, Athreya further teaches a plurality of packets with embedded 
headers from a plurality of root complexes reside in the I/O endpoint at the same time 
([paragraph [0041-0043]). 

Regarding claim 72, Athreya teaches a method for partitioning I/O devices (e.g. 
networks 134, 136) among a plurality of processing complexes (e.g. networks 112, 114, 
116, Fig. 5), the partitioning performed within the load/store domain of each of the 
processing complexes, the method comprising: providing a switch (e.g. VLAN Unit 130 
and associated circuitry) between the I/O devices and the plurality of processing 
complexes, the switch utilizing a first load/store fabric between the plurality of 
processing complexes and the switch (note links between networks 112, 114, 116 and the 
switch, and a second load/store fabric between the switch and the I/O devices (note links 
between the switch and networks 134, 136); mapping each of the plurality of processing 
complexes to one or more of the I/O devices; and transferring packets between the 
plurality of processing complexes to the I/O devices based upon said mapping (paragraph 
[0045]); wherein at least one of the I/O devices is mapped to only one of the plurality of 
processing complexes (e.g. note VLAN table in Fig. 6 wherein the network device 134 
(ID=20) is mapped to only one network 114 (logical interface B)); and wherein at least 
one of the I/O devices is mapped to two or more of the plurality of processing complexes 
(e.g. note VLAN table in Fig. 6 wherein network device 136 (ID=10) is mapped to two 
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networks 112 and 116 (logical interfaces A and C). Athreya further teaches said root 
complexes do not include a dedicated network interface controller (note that the use of a 
network interface controller is not disclosed anywhere in the reference, i.e. each of the 
root complex (Customers 52, 54, 56) does not include an internal or integrated network 
interface controller within itself) and are configured to share the I/O devices (Figs. 2A, 
3A, 5). 

However, for clarification, the Examiner further cited reference Boom et al. (U.S. 
Pub. No. 2004/0073716) for the teaching that a root complex does not have to include an 
integrated network interface controller. Boom teaches a root complex (308) needs not 
have a network interface controller (NIC 320) integrated within itself (Fig. 4), since NIC 
320 is a stand alone network interface card which can be connected to the processing 
complex (Fig. 4). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to not include a network interface controller integrated 
within the processing complex as taught by Boom in the system of Athreya to allow the 
user to flexibly connect the stand alone network interface card to any device or system as 
desired. 

Regarding claim 73, Athreya further teaches the switch is a shared I/O switch 
(switch VLAN unit 130 is shared by plurality of networks, Fig. 5). 

5. Claims 2, 12, 45-46, 51, 55, 61, 67-68, 74 and 76-79 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Athreya et al. (US Pub. No. 2002/0027906) (hereinafter Athreya) in 
view of Boom et al. (U.S. Pub. No. 2004/0073716) (hereinafter Boom). 
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Regarding claim 2, the analysis above for claim 1 applies. However, Athreya 
does not explicitly disclose the shared input/output (I/O) fabric utilizes a PCI Express 
Architecture. Boom teaches PCI Express Architecture (PCI Express I/O architecture 
according to PCI Express Base Specification) (e.g. Fig. 4 and paragraph [0041]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement PCI Express Architecture as taught by Boom in the system of 
Athreya because PCI Express is a well-known and widely used standard in the art which 
provides low cost, high performance, general purpose I/O interconnect defined for a wide 
variety of computing and communication platforms. 

Regarding claim 12, the analysis above for claim 10 applies. However, Athreya 
does not explicitly disclose the port conforms to PCI Express architecture. Boom teaches 
PCI Express Architecture (PCI Express I/O architecture according to PCI Express Base 
Specification) (e.g. Fig. 4 and paragraph [0041]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to implement PCI Express 
Architecture as taught by Boom in the system of Athreya because PCI Express is a well- 
known and widely used standard in the art which provides low cost, high performance, 
general purpose I/O interconnect defined for a wide variety of computing and 
communication platforms. 

Regarding claim 45, the analysis above for claim 44 applies. However, Athreya 
does not explicitly disclose the packets are PCI Express packets. Boom teaches PCI 
Express Architecture (PCI Express I/O architecture according to PCI Express Base 
Specification) (e.g. Fig. 4 and paragraph [0041]). It would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to implement PCI Express 
Architecture as taught by Boom in the system of Athreya because PCI Express is a well- 
known and widely used standard in the art which provides low cost, high performance, 
general purpose I/O interconnect defined for a wide variety of computing and 
communication platforms. 

Regarding claim 46, the analysis above for claim 44 applies. However, Athreya 
does not explicitly disclose the root complexes (e.g. networks 74, 76, 78 in Fig. 3) 
comprise: a component in a PCI Express hierarchy that connects to a host bus segment on 
an upstream side with one or more PCI Express links on a downstream side. Boom 
teaches root complex comprising: a component in a PCI Express hierarchy that connects 
to a host bus segment (e.g. note the link connection to CPU 312) on an upstream side 
with one or more PCI Express links (e.g. note the link connection to Switch 316) on a 
downstream side (Fig. 4 and paragraph [0041]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to implement each root 
complex in Athreya' s system to comprise a component in a PCI Express hierarchy that 
connects to a host bus segment on an upstream side with one or more PCI Express links 
on a downstream side as taught by Boom to provide a host processing system (paragraph 
[0041]), also PCI Express link is a well-known and widely used standard in the art which 
provides low cost, high performance, general purpose I/O interconnect defined for a wide 
variety of computing and communication platforms. 

Regarding claim 51, the analysis above for claim 44 applies. However, Athreya 
does not explicitly disclose the load/store serial communication fabric utilizes PCI 
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Express. Boom teaches PCI Express serial communication (PCI Express I/O architecture 
according to PCI Express Base Specification) (e.g. Fig. 4 and paragraph [0041]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement PCI Express serial communication as taught by Boom in the system 
of Athreya because PCI Express is a well-known and widely used standard in the art 
which provides low cost, high performance, general purpose I/O interconnect defined for 
a wide variety of computing and communication platforms. 

Regarding claim 55, the analysis above for claim 44 applies. Athreya further 
teaches the communication allows for identification of operating system domains and/or 
root complexes (e.g. the ID information as explained above). However, Athreya does not 
explicitly disclose the link comprise PCI Express link. Boom teaches PCI Express 
communication (PCI Express I/O architecture according to PCI Express Base 
Specification) (e.g. Fig. 4 and paragraph [004 1 ]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to implement PCI Express 
communication as taught by Boom in the system of Athreya because PCI Express is a 
well-known and widely used standard in the art which provides low cost, high 
performance, general purpose I/O interconnect defined for a wide variety of computing 
and communication platforms. 

Regarding claim 61, the analysis above for claim 60 applies. However, Athreya 
does not explicitly disclose the processing complex comprises: one or more processors; 
and memory, coupled to said one or more processors for storing data utilized by said one 
or more processors. Boom teaches processing complex (Root complex 3 1 8 and 
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associated circuitry such as CPU 312 and Memory 314) comprising: one or more 
processors (CPU 312); and memory (System Memory 314), coupled to said one or more 
processors for storing data utilized by said one or more processors (Fig. 4 and paragraph 
[0041]). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the processing complex of Athreya to comprise one or 
more processors; and memory, coupled to said one or more processors for storing data 
utilized by said one or more processors as taught by Boom to provide the system the 
function of a host processing system (paragraph [0041]). 

Regarding claims 67 and 68, the analysis above for claim 57 applies. Athreya 
further teaches the communication allows for identification of operating system domains 
and/or root complexes (e.g. the ID information as explained above). However, Athreya 
does not explicitly disclose the first link and the second link comprise PCI Express links. 
Boom teaches PCI Express communication (PCI Express I/O architecture according to 
PCI Express Base Specification) (e.g. Fig. 4 and paragraph [0041]). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
implement PCI Express communication as taught by Boom in the system of Athreya 
because PCI Express is a well-known and widely used standard in the art which provides 
low cost, high performance, general purpose I/O interconnect defined for a wide variety 
of computing and communication platforms. 

Regarding claims 74 and 76, the analysis above for claim 72 applies. Athreya 
further teaches the communication allows for identification of operating system domains 
and/or root complexes (e.g. the ID information as explained above). However, Athreya 
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does not explicitly disclose the first load/store fabric and the second load/store fabric 
comprise PCI Express. Boom teaches PCI Express Architecture (PCI Express I/O 
architecture according to PCI Express Base Specification) (e.g. Fig. 4 and paragraph 
[0041]). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement PCI Express Architecture as taught by Boom in the 
system of Athreya because PCI Express is a well-known and widely used standard in the 
art which provides low cost, high performance, general purpose I/O interconnect defined 
for a wide variety of computing and communication platforms. 

Regarding claims 77-79, the analysis above for claims 1, 44 and 57 apply. 
However, Athreya does not explicitly disclose the root complexes are PCI Express root 
complexes. Boom teaches PCI Express root complex conforming to PCI Express 
Architecture (e.g. Fig. 4 and paragraph [0041]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to implement the customer 
networks of Athreya comprising PCI Express root complexes conforming to PCI Express 
Architecture as taught by Boom because PCI Express is a well-known and widely used 
standard in the art which provides low cost, high performance, general purpose I/O 
interconnect defined for a wide variety of computing and communication platforms. 

6. Claims 4-8, 20-22, 24 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Athreya et al. (US Pub. No. 2002/0027906) (hereinafter Athreya) in view of Lee et al. (U.S. 
Patent 6,823,458) (hereinafter Lee), or, in the alternative, under 35 U.S.C. 103(a) as obvious over 
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Athreya et al. (US Pub. No. 2002/0027906) in view of Boom et al. (U.S. Pub. No. 
2004/0073716, hereinafter Boom) and further in view of Lee et al. (U.S. Patent 6,823,458). 

Regarding claim 4, the analysis above for claim 1 applies. However, Athreya 
does not explicitly disclose the plurality of root complexes comprise a plurality of 
operating system domains (OSD's). Lee teaches multiple operating system domains 
(Figs. 1-2, col. 2 lines 53-65 and col. 3 lines 35-42). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to implement the root 
complexes comprising a plurality of operating system domains as taught by Lee in the 
system of Athreya to provide the system with multiple concurrently running operating 
systems as desired by user (col. 2 lines 53-60). 

Regarding claim 5, Lee further teaches each of said plurality of OSD's has an 
operating system (col. 3 lines 35-42). 

Regarding claim 6, Lee further teaches at least one of said plurality of OSD's 
executes an operating system that is different from other ones of said plurality of OSD's 
(e.g. Windows, Linux, etc., col. 3 lines 35-42). 

Regarding claim 7, the analysis above for claim 4 applies. However, Athreya 
does not explicitly disclose each of said plurality of OSD's comprise: a processing 
complex; and memory, coupled to said processing complex for storing data to be utilized 
by said processing complex. Lee further teaches each OSD (210, 220, 230) comprises a 
processing complex and memory, coupled to said processing complex for storing data to 
be utilized by said processing complex (note col. 3 lines 34-42 wherein devices 210, 220, 
230 may be any type of processing devices including personal computers, mainframe 
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computers, PDA, etc. . ., thus it is inherent that there must be a memory for storing data to 
be utilized by the processing complex in the computer). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to implement the OSD 
comprising a processing complex and memory, coupled to said processing complex for 
storing data to be utilized by said processing complex as taught by Lee in the system of 
Athreya so that the communicating system includes additional functions and devices 
(computers, PDAs, etc.) as desired by user. 

Regarding claim 8, Lee further teaches said processing complex comprises one or 
more processors (this is inherent since the computer or PDA must have at least a 
processing device). 

Regarding claim 20, the analysis above for claim 1 applies. However, Athreya 
does not explicitly disclose said shared I/O controller comprises: a plurality of OS 
Domain portions. Lee teaches shared I/O controller (server 240 and associated circuitry) 
comprising a plurality of OS Domain portions (Figs. 1-2, col. 2 lines 53-65 and col. 3 
lines 35-42). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the shared I/O controller comprising a plurality of OS 
Domain portions as taught by Lee in the system of Athreya to provide the system with 
multiple concurrently running operating systems as desired by user (col. 2 lines 53-60). 

Regarding claim 21, Lee further teaches each of said plurality of OS Domain 
portions comprise control registers (virtual devices 250-270, note that virtual devices are 
created using software or hardware and may consist of virtual disk files, capable of 



Application/Control Number: 1 0/757,7 1 3 Page 1 9 

Art Unit: 2111 

running a plurality of operating systems, col. 3 lines 58-65, therefore the OS portions 
comprise control registers). 

Regarding claim 22, Lee further teaches each of said plurality of OS Domain 
portions further comprise a descriptor (identifier assigned and stored by controller 240 
which uniquely identifies the client 210-230, the OS being used, etc., col. 4 line 66 to col. 
5 line 11). 

Regarding claim 24, Lee further teaches said shared I/O controller further 
comprises a bus interface for determining which of a plurality of operating system 
domains (OSD's) is identified within said packets (controller 240 checks the identifier 
included in the received packet and determines the OSD, col. 4 line 37 to col. 5 line 1 1). 

Regarding claim 47, the analysis above for claim 44 applies. However, Athreya 
does not explicitly disclose the root complexes comprise operating system domains 
(OSD's). Lee teaches multiple operating system domains (Figs. 1-2, col. 2 lines 53-65 
and col. 3 lines 35-42). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to implement the root complexes comprising a plurality 
of operating system domains as taught by Lee in the system of Athreya to provide the 
system with multiple concurrently running operating systems as desired by user (col. 2 
lines 53-60). 

7. Claims 27, 28, 31-43, 58, 59 and 62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Athreya et al. (US Pub. No. 2002/0027906) (hereinafter Athreya) in view of 
Dove et al. (U.S. Pub. No. 2004/0202013) (hereinafter Dove), or, in the alternative, under 35 
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U.S.C. 103(a) as obvious over Athreya et al. (US Pub. No. 2002/0027906) in view of Dove et al. 

(U.S. Pub. No. 2004/0202013) and further in view of Boom et al. (U.S. Pub. No. 2004/0073716). 

Regarding claim 27, Athreya teaches a serial communication architecture (note 
Figures. 2A, 3 A, 5, and similarly in other Figures) between a plurality of rot complexes 
(e.g. customer networks 52, 54, 56 and associated circuitry - Fig. 2A, or networks 74, 76, 
78 and associated circuitry - Fig. 3A, or networks 112, 114, 1 16 - Fig. 5, or similarly in 
other Figures) and a plurality of endpoints (e.g. connections at switch 132 to other 
networks 134, 136 - Fig. 5) to allow each of the plurality of root complexes to share each 
of the plurality of endpoints, the architecture comprising: a first link (note links 
connecting to Unit 130 at logical port interfaces A, B, C - Fig. 5), between each of the 
plurality of root complexes and a shared I/O switch (Unit 130 and associated circuitry 
such as Switch 132 - Fig. 5); a second link (links to other networks 134, 136 - Fig. 5), 
between said shared I/O switch and each of the plurality of endpoints, said shared I/O 
switch associating packets from the plurality of networks with the networks by 
embedding a header (VLAN ID) within said packets before transmitting said packets to 
the plurality of endpoints (paragraphs [0045-0048]). However, Athreya does not 
explicitly disclose the networks comprise a plurality of operating system domains. Dove 
teaches networks (servers 300) comprising a plurality of operating system domains 
(Windows, Linux, etc. . .) (Fig. 1 and paragraph [0024]). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to implement the 
networks each have a different operating system domain as taught by Dove in the 
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networks of Athreya because it provides an advantage of dynamic multi-mode system as 
desired by user (paragraph [0024]). 

Athreya further teaches said root complexes (52, 54, 56) do not include a 
dedicated network interface controller (note that the use of a network interface controller 
is not disclosed anywhere in the reference, i.e. each root complex does not include an 
internal or integrated network interface controller within itself). 

However, for clarification, the Examiner further cited reference Boom et al. (U.S. 
Pub. No. 2004/0073716) for the teaching that a root complex does not have to include an 
integrated network interface controller. Boom teaches a root complex needs not have a 
network interface controller (NIC 320) integrated within itself (Fig. 4), since NIC 320 is a 
stand alone network interface card which can be connected to the root complex (Fig. 4). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to not include a network interface controller integrated within the root complex 
as taught by Boom in the system of Athreya to allow the user to flexibly connect the 
stand alone network interface card to any device or system as desired. 

Regarding claim 28, Athreya further teaches the plurality of endpoints comprise: a 
first endpoint for network communication (e.g. to network 134 - Fig. 5). However, 
Athreya does not explicitly disclose the second endpoint for communication with data 
storage devices. Dove further teaches data storage devices (Data Storage 306 - Fig. 1). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include data storage devices as taught by Dove in one of the endpoints of 
Athreya so that the data storage devices can be shared among the multiple networks. 
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Regarding claim 3 1 , Athreya further teaches each of the operating system 
domains (networks 112, 114, 116) communicates with a network (network 134) through 
said first endpoint (Fig. 5). 

Regarding claims 32 and 35, the analysis above for claim 27 applies. Athreya and 
Dove further teach the communication allows for identification of operating system 
domains and/or root complexes (e.g. the ID information as explained above). However, 
Athreya and Dove do not explicitly disclose the first link and the second link comprise 
PCI Express enhanced to allow for identification of operating system domains and/or root 
complex. Boom teaches PCI Express Architecture (PCI Express I/O architecture 
according to PCI Express Base Specification) (e.g. Fig. 4 and paragraph [0041]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement PCI Express Architecture as taught by Boom in the system of 
Athreya because PCI Express is a well-known and widely used standard in the art which 
provides low cost, high performance, general purpose I/O interconnect defined for a wide 
variety of computing and communication platforms. 

Regarding claim 33, Athreya further teaches said first link is replicated for each of 
the plurality of OSD's and said shared I/O switch (Fig. 5). 

Regarding claim 34, Athreya further teaches said shared I/O switch comprises a 
plurality of ports (port interfaces A, B, C, D), at least one of said ports associated with 
each one of the plurality of OSD's (Fig. 5). 
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Regarding claim 36, Athreya further teaches said second link is configured to 
support data with an embedded field for storing said header (VLAN ID) (Figs. 6-7 and 
paragraphs [0045-0048]). 

Regarding claim 37, Athreya further teaches said embedded field associates a 
packet from one of the plurality of OSD's with that one of the plurality of OSD's 
(paragraph [0047]). 

Regarding claim 38, Athreya further teaches said embedded field comprises bit 
field for associating said packets with a number of OSD's (paragraphs [0036], [0045] and 
Fig. 3B). Even though, Athreya and Dove do not explicitly specify the number of OSDs 
in the system and the number of bits in the embedded field, however, since the system 
can work with any number of OSDs, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to implement 64 distinct one of OSDs as 
desired by user. Also, implementing the ID field comprising 6 bits for associating the 
packets with the OSDs is within the knowledge of ordinary skill in the art. One of 
ordinary skill in the art would motivate to implement 6-bit field for associating 64 distinct 
OSDs because 6-bit field yields 64 distinct IDs (6-bit -> 2 6 = 64 combinations). 

Regarding claim 39, Athreya further teaches said embedded field associates said 
packets with ones of the plurality of OSD's utilizing a plurality of bit fields (Figs. 3B, 6- 
V). 

Regarding claim 40, Athreya further teaches said header is transmitted with said 
packets from said shared I/O switch to at least one of the plurality of endpoints 
(paragraphs [0045-0048]). 
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Regarding claim 41, Athreya further teaches said at least one of the plurality of 
endpoints utilizes said header to determine which of the plurality of OSD's it is 
performing processing for (this is inherent in the system of Athreya and Dove, since each 
network is associated with a distinct OSD, and the header provides information of the 
requesting network). 

Regarding claim 42, Athreya further teaches each of the plurality of endpoints 
performs processing for at least two of the plurality of OSD's (e.g. Network 136 with 
VLAN ID=10 is associated with two Networks 1 12 and 1 16, Figs. 5-6). 

Regarding claim 43, Athreya further teaches said packets from at least two of the 
plurality of OSD's reside within said at least one of the plurality of endpoints at the same 
time (e.g. Network 136 with VLAN ID=10 is associated with two Networks 1 12 and 116, 
Figs. 5-6). 

Regarding claims 58, 59 and 62, the analysis above for claim 57 applies. 
However, Athreya does not explicitly disclose the root complexes are network computer 
servers having different operating systems. Dove teaches network computer servers 
(servers 300) having different operating systems (Windows, Linux, etc. . .) (Fig. 1 and 
paragraph [0024]). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to implement network computer servers having different 
operating systems as taught by Dove in the root complexes of Athreya because running 
independent operating systems for servers provides an advantage of dynamic multi-mode 
system as desired by user (paragraph [0024]). 
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8. Claims 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Athreya et 
al. (US Pub. No. 2002/0027906) (hereinafter Athreya) in view of Dove et al. (U.S. Pub. No. 
2004/0202013) (hereinafter Dove) and further in view of Avery (U.S. Pub. No. 2003/0065822), 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Athreya et al. (US Pub. No. 
2002/0027906) in view of Dove et al. (U.S. Pub. No. 2004/0202013) and Boom et al. (U.S. Pub. 
No. 2004/0073716), and further in view of Avery (U.S. Pub. No. 2003/0065822). 

Regarding claims 29 and 30, the analysis above for claim 27 applies. However, 
Athreya and Dove do not explicitly disclose the plurality of endpoints comprise a 
keyboard controller and a mouse controller, and further comprise a video controller. 
Avery teaches keyboard controller (125), mouse controller (135), and video controller 
(1 15) to be shared among a plurality of network servers (Figs. 1-2 and paragraphs [0019- 
0021]). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include keyboard controller (125), mouse controller (135), and 
video controller (1 15) as taught by Avery in the system of Athreya and Dove so that 
keyboard, mouse, and video devices can be shared among the plurality of networks, 
eliminating a need for a console in every computer (paragraph [0021]). 

9. Claims 63-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over Athreya et 
al. (US Pub. No. 2002/0027906) (hereinafter Athreya) in view of Silverman (U.S. Patent 
6,731,649), or, in the alternative, under 35 U.S.C. 103(a) as obvious over Athreya et al. (US Pub. 
No. 2002/0027906) in view of Boom et al. (U.S. Pub. No. 2004/0073716) and further in view of 
Silverman (U.S. Patent 6,731,649). 
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Regarding claims 63 and 64, the analysis above for claim 57 applies. However, 
Athreya does not explicitly disclose the I/O endpoints comprises lGig Ethernet controller 
and 10 Gig Ethernet controller. Silverman teaches Ethernet controller (e.g. Ethernet 
Controller 208, Fig. 2) with 1 Gig or 10 Gig capacities (col. 7 lines 40-54). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
implement lGig or 10 Gig Ethernet controller as taught by Silverman in the system of 
Athreya to provide a desired fast communication as Ethernet is a well4aiown standard in 
the art. 

10. Claims 50, 65 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Athreya et al. (US Pub. No. 2002/0027906) (hereinafter Athreya) in view of Wang et al. (U.S. 
Patent 6,834,326) (hereinafter Wang), or, in the alternative, under 35 U.S.C. 103(a) as obvious 
over Athreya et al. (US Pub. No. 2002/0027906) in view of Boom et al. (U.S. Pub. No. 
2004/0073716) and further in view of Wang et al. (U.S. Patent 6,834,326). 

Regarding claim 50, the analysis above for claim 44 applies. However, Athreya 
does not explicitly disclose the input/output (I/O) endpoint comprises a shared network 
storage controller. Wang teaches shared network storage controller (abstract and Figs. 5, 
7). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to implement the input/output (I/O) endpoint comprising a shared network 
storage controller as taught by Wang in the system of Athreya to allow the system to 
share storage devices. 
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Regarding claims 65 and 66, the analysis above for claim 57 applies. However, 
Athreya does not explicitly disclose the I/O endpoint comprises a Fiber Channel 
controller or a serial ATA controller. Wang teaches shared network storage controller 
which can be implemented with different protocols including Fiber Channel, ATA, etc. . . 
as a matter of designer's choice (abstract and Figs. 5, 7). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to implement the 
input/output (I/O) endpoint comprising storage controller as taught by Wang in the 
system of Athreya to allow the system to share storage devices. 



Response to Arguments 

1 1 . Applicant's arguments filed 10/10/2006 have been fully considered but they are not 
persuasive: 

1) With respect to Applicant's argument that "customer networks (52, 54, 56) of 
Athreya most certainly comprise dedicated network controllers'" (page 17 of the 
Remarks), note that the use of a network interface controller is not disclosed anywhere in 
the reference, i.e. each of the root complex (Customers 52, 54, 56) does not include an 
internal or integrated network interface controller within itself). Applicant concluded that 
network interface controllers are ubiquitous in paragraphs 0002, 0040 and 0041. 
However, these paragraphs only disclose how MAC addresses being mapped and are 
silent regarding a network interface controller. 

2) Regarding newly added claims 77-82, refer to the rejection above. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TRISHA VU whose telephone number is (571)272-3643. The 
examiner can normally be reached on Mon-Thur and alternate Fri 8:00am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on 571-272-3632. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Trisha Vu/ 

Examiner, Art Unit 2111 



/Glenn A. Auve/ 

Primary Examiner, Art Unit 2111 



